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Abstract 

Background: High levels of airborne particles from secondhand smoke have been reported in California Indian 
casinos. Yet, little is known regarding the smoking status of casino patrons, their avoidance of secondhand smoke 
while visiting, and their views on a hypothetical smoking ban. 

Methods: Predictors of visiting an Indian casino were assessed among participants of the 2008 California Tobacco 
Survey (n = 10, 397). Exposure to and avoidance of secondhand smoke were subsequently analyzed among a 
subset of participants who had visited a casino in the year prior to the survey (n = 3, 361). 

Results: Ethnic minorities, older individuals, current smokers and residents of sparsely populated regions of 
California were more likely than other demographic groups to visit a tribal casino. Avoidance of secondhand 
smoke was more frequent among the never smokers than former and current smokers, particularly those who last 
visited a casino lacking physical separation between non-smoking and smoking sections. The never smokers versus 
current smokers disproportionately expressed a willingness to extend their stay and visit again if smoking were 
prohibited. 

Conclusions: If casinos became smoke free, then it is anticipated that they would be visited by a significantly 
larger number of Californians, including both patrons and those who otherwise would not have visited a casino. 

Keywords: Secondhand smoke, California tribal casinos, Smoking ban, Smoking prevalence 



Background 

The state of California has long been regarded as a pio- 
neer in the tobacco control movement in the United 
States. It was the first to develop a comprehensive 
tobacco control program in 1988 [1] and the first to 
enact a smoke-free workplace law in 1994 (i.e. Assembly 
Bill 13). The latter occurred in the wake of dozens of 
smoke-free restaurant ordinances that were passed in 
local communities throughout the state [2]. The smoke- 
free laws in California were opposed by the tobacco 
industry and its sponsored organizations (e.g., Beverly 
Hills Restaurant Association) who argued that such laws 
would cause economic loss for bars and restaurants in 
California [3]. However, no such long-term economic 
loss occurred following enactment of the indoor smok- 
ing ban in California [4]. As a likely consequence of 
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California's commitment to tobacco control, the State's 
smoking prevalence has been less than the overall smok- 
ing prevalence in the U.S. for many years (e.g., 15.2% vs. 
20.9%, respectively, in 2005 [5]). Outside of California, 
diminished revenue from smoke-free policies was also a 
concern for the gambling industry [6] due to the co- 
occurrence of gambling and cigarette smoking [7,8]. The 
tobacco industry collaborated with the gambling indus- 
try in financing economic studies, ventilation projects 
and lobbying activities against the smoke-free policies 
[9]. Loss of gaming revenue from enactment of smoke- 
free laws was reported in Victoria, Australia [10], but 
not in the U.S. states of Massachusetts [11] and Dela- 
ware [12]. 

Passage of the 1988 Indian Gaming Regulatory Act, 
based on the sovereignty of federally recognized Indian 
reservations, led to the establishment of numerous 
Indian casinos throughout California. Sovereignty also 
enabled Indian tribes to permit smoking in casinos 
despite passage of California's Assembly Bill 13. Aside 
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from loopholes in the law allowing smoking in certain 
indoor settings (e.g., banquet facilities), Indian casinos 
represent the last vestige of indoor smoking where Cali- 
fornians are exposed to hazardous secondhand smoke. 
One recent study, which measured airborne fine parti- 
cles in 36 of 58 California casinos [13], reported consid- 
erable variability in fine particle concentrations by level 
of separation between the non-smoking and smoking 
areas; for the casinos that had complete physical separa- 
tion, fine particle levels were comparable to levels mea- 
sured in the outdoor samples. 

No study in the academic literature, to our knowledge, 
has assessed perceptions of secondhand smoke among 
casino patrons, a likely function of the difficulty in 
obtaining a representative sample. Analysis of one such 
representative sample from the 2008 California Tobacco 
Survey (CTS) is a unique opportunity to research sec- 
ondhand smoke among patrons of tribal casinos in Cali- 
fornia. This also has international implications because 
of the provisions set forth in the World Health Organi- 
zation's Framework Convention on Tobacco Control 
(FCTC). Article 8 of the Convention declares that public 
places and workplaces be free of secondhand smoke 
[14]. Yet, even in the countries that have ratified the 
FCTC, non-smokers continue to be exposed to second- 
hand smoke in public indoor settings (e.g., in Santiago, 
Chile [15]). Many countries have enacted a weak 
smoke-free policy that reflects the tobacco industry's 
"Courtesy of Choice" Program [16,17]. This program 
supports the designation of smoking and non-smoking 
sections in indoor public settings, similar to what is 
observed in the California tribal casinos. An examina- 
tion of patrons' perceptions of secondhand smoke in the 
casinos, therefore, may be informative for policymakers 
as well as casino and hospitality industries in California 
and abroad. 

Using data from the 2008 California Tobacco Survey, 
we aimed to assess smoking prevalence by casino visita- 
tion, predictors of casino visitation, avoidance of second- 
hand smoke among casino patrons, and willingness to 
extend one's stay and visit again if smoking were pro- 
hibited. It is hypothesized that such willingness was 
expressed by a significant proportion of never smokers 
who visited a California Indian casino in the year prior 
to the 2008 survey. 

Methods 

Sample of participants 

The 2008 Adult California Tobacco Survey, a cross-sec- 
tional survey of tobacco use and behavior of California 
residents, utilized a two-stage sampling methodology 
similar to earlier versions of the survey [18]. The first 
stage of sampling entailed administration of a screener 
instrument by telephone to a sample of households (n = 



22, 225) with at least one member over 17 years of age. 
From this first stage, all young adults between the ages 
of 18 and 29, all adult smokers, and a subset of adult 
non-smokers (based on racial/ethnic proportions) were 
selected for an extended interview about detailed smok- 
ing habits and behaviors, including perceptions and vis- 
its to casinos. 

Data collection for the 2008 survey (n = 10, 397) was 
conducted between May 1, 2008 and February 22, 2009, 
and was approved by the Research Ethics Committee at 
the University of California, San Diego. Our secondary 
analysis of the data was exempt from review by the 
Institutional Review Board at the University of Califor- 
nia, Irvine. 

Measures 

The primary dependent variable was based on the ques- 
tion asked among all participants, "Have you visited an 
Indian casino in California in the past 12 months?". Pre- 
dictors of this binary measure included sex, age, race/ 
ethnicity, highest grade of school completed, smoking 
status and region of residence. The latter was con- 
structed by aggregating 10 California bioregions by loca- 
tion, participant representation and casino density. The 
bioregion, based on the state's physiographic provinces 
[19], was an appropriate measure of geography because 
of the clustering of casinos (see Figure 1). The measure 
for smoking status included three groups, 1) never smo- 
kers who had never smoked 100 cigarettes or more in a 
lifetime, 2) former smokers who had smoked at least 
100 cigarettes, but were not currently smoking, and 3) 
current smokers who had smoked at least 100 cigarettes. 
Categories of the remaining predictors of casino visita- 
tion are listed in Table 1. 

A secondary analysis of casino patrons' perceptions 
and exposure to secondhand smoke was based on a ser- 
ies of questions asked only among those who visited a 
casino in the prior year (n = 3, 361). These included an 
ordinal measure of the amount of time spent around 
secondhand smoke during the last visit (i.e. no time at 
all - all of time), efforts to avoid secondhand smoke by 
moving around (i.e. changing card tables or moving to 
other slot machines), and willingness to extend or 
reduce one's stay if smoking were banned in the casino. 
Another hypothetical question, asked among all partici- 
pants (n = 10, 397), inquired if a smoking ban would 
increase, decrease, or have no effect on the likeliness of 
visiting a California Indian casino. 

Approximating type of non-smoking section of last 
visited casino 

Responses to measures of secondhand smoke in the 
Indian casinos were likely to vary according to the level 
of separation between the smoking and non-smoking 
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sections. Thus, using the classification established by 
Jiang et al (2011), all 58 California casinos in 2008 were 
categorized as either allowing smoking everywhere, or 
having a non-smoking section with no physical separa- 
tion, semi-separation or complete physical separation 
from the smoking sections. Classification of 36 of the 58 
casinos was provided by Ruo-Ting Jiang, PhD (personal 
comm.) who visually inspected the casinos; the remain- 
ing 22 casinos were assessed via telephone conversations 
with casino personnel, conducted independently by two 
trained research assistants. 

The 2008 CTS did not query participants about which 
casino they last visited. Therefore, we approximated the 
type of non-smoking section of the last visited casino by 
two measures, 1) nearest casino to place of residence, 
and 2) probability of visiting a casino with complete 



versus incomplete physical separation (i.e. smoking 
allowed everywhere, no separation, or semi-separation). 
The probability was weighted by the number of casino 
slots, a surrogate for casino popularity, and the inverse 
proximity of the casino to place of residence (i.e. 1/dis- 
tance in miles). The probability estimate included all 
casinos within 100 miles of residence, a value based on 
two considerations: 1) furthest distance between an indi- 
vidual's residence and the nearest casino was 92.1 miles, 
2) average distance traveled to an Indian casino in 
Southern California was 64 miles based on a customer 
satisfaction survey [20] (Note: standard deviation not 
available). The probability (Pr i> j) was denoted by the 
equation: Pr i? } = ZNi, j x ((S^ j/D i; j)/Z(S i> j/D u j)), where 
N i? j is equal to either 0 (incomplete physical separation) 
or 1 (complete physical separation) for the i th casino of 
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Table 1 Odds of California residents having visited an Indian casino in the year prior to the 2008 survey 


Measure 


Patrons Column % 


Non-Patrons Column % 


Aajustea uk 
(95% C.I.) 


Sample Size 3 


n = 3, 361 


N = 7, 036 


n = 10, 157 d 


Demographics 








Sex 








Male (vs. Female) 


50.0% 


49.2% 


.96 (.79, 1.17) 


Age 








1 Q_7Q_ V p^ r _ n |r|c 


1 9.6% 


21 .2% 


Dpfprpnl- 


30-49-year-olds 


37.1% 


42.0% 


1 .00 (.78, 1 .29) 


> 50-year-olds 


43.3% 


36.8% 


1.35 (1.1 1, 1.65) 5 


Ra ce/ethn icity 








Non-Hispanic Caucasian 


42.8% 


48.2% 




Non-Hispanic African-American 


6.8% 


5.5% 


1.59 (1.29, 1.97) ¥ 


Hispanic 


36.9% 


30.9% 


1.65 (1.24, 2.19) 5 


American Indian/Native Alaskan 


3.0% 


2.8% 


.93 (.43, 2.02) 


Asian/Pacific Islander/Other 


10.5% 


1 2.6% 


1.27 (1.00, 1.60)* 


Highest grade of school completed 








< 12 th arade 


1 3.7% 


1 4.4% 


Dpfprpnl- 


12 th grade 


30.5% 


23.3% 


1.64 (1.03, 2.61)* 


> 12 th grade 


55.8% 


62.3% 


1 .34 (.89, 2.03) 


California Residence (Bioregion) 








klamath/Mnrth C nact K/lnrlnr Cr\\ ^ 


1 1 1 % 


J.O /0 


ncl cl cl 1 L 


Sacramento Valley and Sierra 


18.4% 


13.1% 


.71 (.52, .98)* 


San Francisco Bay Area/Delta 


1 1 .0% 


20.9% 


.28 (.19, .40) ¥ 


Central Coast and San Joaquin Val. 


8.1% 


8.7% 


.47 (.30, .73) 5 


South Coast 


51.4% 


51.7% 


.50 (.37, .67) ¥ 


Smoking Status 








Never Smoker 


53.7% 


66.7% 


Referent 


Former smoker 


28.7% 


22.9% 


1.56 (1.22, 2.01) 5 


Current smoker 


1 7.6% 


10.4% 


2.13 (1.77, 2.55) ¥ 



*p < .05; 5 p < .01; ¥ p < .0001. a Sample sizes are not weighted; percents are weighted. b Referent for California residence 
Colorado Desert and Mojave. c Odds ratios are adjusted for all other variables in Table 1. d Not equal to the sum of 3361 



includes Kla math/North Coast, Modoc, 
and 7036 due to missing data 



the j th cluster of casinos within 100 miles of place of 
residence; D i> j represents distance in miles and Si, j 
represents number of slot machines. The addresses of 
casinos (N = 58) and centroids of the first three-digits 
of zip codes where study participants resided (n = 59) 
were geocoded using ArcGIS vlO [21]. Casino proximity 
was determined by calculating distance between the 
locations of the casinos and the centroid of a partici- 
pant's three-digit zip code. 

Statistical analysis 

The measures for smoking status and demographics 
were examined as predictors of a past-year casino visit 
in a logistic regression model, specified by the svy: logis- 
tic procedure in STATA vlO [22]. Given the probability 
sampling used in the 2008 CTS, 51 replicates of the ori- 
ginal sample were generated for use by the jackknife 
method in obtaining unbiased variance estimates [23]. 
Given the sampling design, associations between catego- 
rical variables were tested using a second-order 



corrected F statistic [24]. However, the corrected F sta- 
tistic was not employed in testing associations involving 
the approximated non-smoking section of the last vis- 
ited casino; instead, a Pearson chi-square test was used. 

Results 

Smoking prevalence and predictors of casino visitation 

In our study, the prevalence of current smoking was 
17.6% for casino patrons and 10.4% for non-patrons (see 
Table 1). Adjusting for demographic variables, current 
smokers were approximately twice as likely to have vis- 
ited an Indian casino compared to never smokers (OR = 
2.13 (1.77, 2.55)). Significant predictors of casino visita- 
tion also included age, race/ethnicity, education, and 
region of residence. Participants aged 50 years and older 
were 35% more likely to have visited an Indian casino 
relative to young adults. Non-Hispanic African-Ameri- 
cans and Hispanics were approximately 60% more likely 
than Non-Hispanic Caucasians to have visited a casino in 
the prior year; similar findings were observed for 
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participants with a high-school education versus those 
with less than a high-school education. Residence in the 
aggregated bioregions of Klamath/North Coast, Modoc, 
Colorado Desert and Mojave was highly predictive of 
casino visitation, a likely function of the high concentra- 
tion of tribal casinos in Klamath/North Coast (15/58 
casinos) and Colorado Desert (9/58 casinos). The spatial 
relationships and clustering of casinos in these sparsely 
populated regions of California are illustrated in Figure 1. 

Avoidance of secondhand smoke 

A majority of casino patrons, 60.8%, attempted to avoid 
secondhand smoke by moving around the casino. This 
varied considerably by smoking status as reported by 
71.8% of the never smokers, 64.5% of the former smo- 
kers, and 20.4% of current smokers (F(1.6, 79.1) = 66.8, 
p < .0001). Only among the never smokers did avoid- 
ance of secondhand smoke vary significantly by degree 
of secondhand smoke exposure in the casino (F(3.7, 
185.6) = 4.8, p = .001) (refer to Figure 2). In contrast, 
significant associations were neither observed for the 
former smokers (F(3.5, 175.8) = .5, p = .71) nor the cur- 
rent smokers (F(3.8, 192.4) = 1.4, p = .23). Participants 
who reported little or no secondhand smoke exposure 



and also reported efforts to avoid such exposure may 
have moved successfully to a non-smoking section. 

Among the 58 California casinos, 21 were identified as 
being closest in proximity in miles to the centroids of 
zip codes where past-year patrons resided; the median 
distance was 36.1 miles. Three of the 59 centroids had 
only a single casino within a 100 mile distance, whereas, 
five centroids had 19 casinos within a 100 mile distance. 
As illustrated in Figure 3, a negative association, 
although not statistically significant (X{3 d f ) 2 = 5.8, p = 
.12), was observed between never-smokers' avoidance of 
secondhand smoke and their nearest casinos' type of 
non-smoking section. This trend was apparent neither 
for the former nor current smokers. 

Accounting for casino distance and popularity (i.e. no. 
of slots), the probability of visiting a casino with complete 
physical separation between smoking and non-smoking 
sections was highly associated with avoidance of second- 
hand smoke among the never smokers (%( 3 ax) 2 = 12.3, 
p = .006). For these individuals, minimal variation in 
avoidance of secondhand smoke was observed across the 
first three probability quartiles: Quartile one (72.2%), 
quartile two (73.6%), quartile three (73.1%) (Refer to 
Figure 3; quartiles were illustrated due to the skewed 



■ Not Exposed 
□ Rarely Exposed 

0 Exposed some of time 

1 Exposed most of time 
H Exposed all of time 




Never Smokers Former Smokers Current Smokers 

Figure 2 Casino patrons 7 avoidance of secondhand smoke by reported levels of smoking and secondhand smoke exposure. 



Timberlake et al. BMC Public Health 2012, 12:144 
http://www.biomedcentral.eom/1 471-2458/1 2/1 44 



Page 6 of 8 



o 
E 



03 
-C 
"D 

C 

o 
u 

QJ 
</) 
T3 

■g 

o 
> 
< 



80% 



70% - 



60% 



50% 



40% 



30% 



20% - 



10% 



0% 





H Never Smoker 
0 Former Smoker 
■ Current Smoker 



Figure 3 Avoidance of secondhand smoke by the nearest casino's non-smoking section and probability (quartile) of visiting a casino 
with an enclosed non-smoking section. 



probability distribution). In contrast, 61.3% of never smo- 
kers from the fourth quartile (range of probabilities: .366 
- 1.0) avoided secondhand smoke. Unlike the never smo- 
kers, there was no significant association between the 
probability quartiles and avoidance of secondhand smoke 
for the former or current smokers. 

Views about a hypothetical smoking ban 

A total of 42.7% of casino patrons indicated that they 
would extend their stay if smoking were prohibited; 
another 48.8% reported that their stay would not be 
affected by such a ban; and the remaining 8.5%, predo- 
minately smokers, reported a shortened stay if there 
were such a ban. In a separate question asked among all 
participants, 24.3% expressed a greater interest in visit- 
ing a casino if smoking were prohibited, 6.3% expressed 
a diminished interest, and 69.4% expressed indifference. 
Though, the majority of participants in the 2008 CTS 
(67.2%) indicated their support for a smoking ban in 
California Indian casinos. 

As illustrated in Table 2, attitudes regarding a smok- 
ing ban varied considerably by smoking status. Almost 
50% of the never smokers and former smokers who vis- 
ited a casino in the prior year reported a willingness to 
extend their stay if a ban were implemented; only 13% 



of current smokers expressed such sentiment (F(3.1, 
154.9) = 38.9, p < .0001). A similar finding was observed 
among the casino patrons (F(3.0, 151.0) = 37.9, p < 
.0001) and non-patrons (F(2.8, 139.8) = 13.7, p < .0001) 
when asked about their willingness to visit an Indian 
casino if smoking were banned. Compared to the 
patrons, the non-patrons expressed a greater indiffer- 
ence to a hypothetical smoking ban. 

Discussion 

The prevalence of cigarette smoking was considerably 
higher in casino patrons (17.6%) compared to non-patrons 
(10.4%), but, not nearly as high as the 50% estimate 
reported by gaming lobbyists [25] . Our finding was more 
consistent with the estimates of smoking among gamblers 
at casinos in Las Vegas, NV (20.3%) and Reno/Sparks, NV 
(21.5%), taking into account the difference in smoking pre- 
valence between California and Nevada [26]. Though, 
unlike the Nevada gamblers, the smoking prevalence 
among California Indian casino patrons appreciably 
exceeded the state prevalence (17.6% vs. 12.3%, respec- 
tively). This may be attributed to a variety of methodologi- 
cal differences between our study and the Nevada study, 
ranging from sampling to the actual prevalence of smoking 
in the respective tourist destinations. Casinos in Nevada 
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Table 2 Willingness to have stayed and visited a California Indian casino if smoking were prohibited 



Measure 



Never smokers 
(63.2%) 



Former smokers 
(24.5%) 



Current smokers 
(12.3%) 



F-Test c 



Patrons (n = 3361) 

Casino Stay a 

Shorter length of stay 
Same length of stay 
Longer length of stay 

Casino Visit b 

Visit less likely 
No difference 
Visit more likely 

Non-Patrons (n = 7015) 

Casino Visit b 

Visit less likely 
No difference 
Visit more likely 



Column c 
4.4% 
45.9% 
49.7% 

2.6% 
55.3% 
42.1% 

Column c 
5.7% 
70.6% 
23.7% 



Column 9 
3.7% 
49.0% 
47.3% 

2.0% 
62.2% 
35.8% 

Column °, 
6.7% 
75.0% 
18.3% 



Column % 
29.3% 
57.5% 
13.2% 



22.5% 
70.5% 
7.0% 

Column % 
11.2% 
83.3% 
5.5% 



38.9" 



37.9 ¥ 



13.7" 



¥ p < .0001. hypothetical question about shortening or extending one's stay, asked only among past-year patrons. Hypothetical question about visiting a casino 
in the future, asked among patrons and non-patrons. C F statistic (svy: tab) is based on a second order correction 



attract national and international tourists whom exhibit 
smoking rates comparable to their places of residence. 

While much of the debate over smoking bans in casinos 
has centered on smokers, the crux of the debate is non- 
smokers' exposure and perceptions of secondhand smoke. 
This is particularly evident in California where the major- 
ity of Indian casino patrons and non-patrons do not 
smoke. Similar to the smoking bans in restaurants and 
bars in California, a smoking ban in tribal casinos is unli- 
kely to affect casino businesses negatively [11,12]. Given 
the majority of non-smokers in the sample (87.7%), there 
were more patrons and non-patrons who expressed a 
greater versus lesser desire to visit an Indian casino if 
smoking were banned. The significant association between 
exposure to and avoidance of secondhand smoke, 
observed only among the never smokers, highlights the 
importance of providing a smoke-free environment for 
patrons. More importantly, there is a pressing need to 
eliminate secondhand smoke exposure among employees 
of casinos. One survey indicated that a majority of London 
casino workers (71%) were exposed to high levels of sec- 
ondhand smoke, and a majority (65%) preferred a smoke- 
free environment [27]. Ventilation systems can reduce the 
odor and haze associated with secondhand smoke, but, 
according to the American Society of Heating, Refrigera- 
tion, and Air-Conditioning Engineers [28], they cannot 
reduce health-related risks; thus, they are not a viable 
alternative to smoke-free policies. Similarly, enclosed non- 
smoking sections are not recommended despite our obser- 
vation that the never smokers exhibited less avoidance of 
secondhand smoke in casinos with such facilities. Advo- 
cacy for the enclosed non-smoking section would not 
resolve the occupational hazards associated with exposure 
to secondhand smoke in other parts of the casino. 



Study strengths and limitations 

Analysis of the 2008 California Tobacco Survey provided 
one of the few opportunities to estimate the prevalence of 
smoking status and exposure to secondhand smoke 
among patrons of California Indian casinos. Yet, its use 
came with limitations. The primary weakness of this study 
was the lack of information on the last visited casino and 
residential addresses of participants; thus, a crude estima- 
tion was based on number of slot machines and proximity 
of a casino to a participant's geocoded centroid. Further, 
most study participants were sampled in regions in Cali- 
fornia where casinos are sparse, an additional complication 
to our estimation. However, our assertion that proximity 
was a prime determinant of the last visited casino was 
warranted, given the significant association between casino 
visitation and residence in a casino-populated region (i.e. 
Klamath/North Coast, Modoc, etc.). Our study was also 
hampered by a use of a cross-sectional design; use of dif- 
ferent methods in ascertaining a casino's non-smoking 
section (i.e. visit vs. telephone call); lack of data on actual 
smoking in a casino; and location where exposure to 
smoke occurred (e.g., slot machines vs. card tables). 
Despite the study limitations, a significant association was 
observed between type of non-smoking section and avoid- 
ance of secondhand smoke. The magnitude of this associa- 
tion was likely underestimated due to non-differential 
misclassification (i.e. measurement error) of the non- 
smoking sections of casinos. 

Conclusions 

The findings of this study have important implications 
for the support of a smoking ban in tribal casinos in 
California. The data indicates that such a ban would 
increase casino visitation, possibly resulting in greater 
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revenue and greater customer satisfaction. At the 
moment, the public health community should continue 
to support initiatives such as California's Clean Air Pro- 
ject, whose mission is to provide technical assistance for 
tribal nations' voluntary adoption of smoke-free policies. 
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